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▼Two reports (Ref. 1, 2) have recently described the same
non-radioactive method for the detection of defined point
mutations. This method (Fig. 1a) was based on the use
of two forward allele-specific primers (P2, P3) which dif-
fered only in the last bases at the 3’ end and, two allele-
nonspecific primers [one reverse primer (P4) and one for-
ward competitive primer (P1)]. On this basis, two products
were amplified: one allele-specific fragment (F1) and one
allele-nonspecific fragment (F2). For the genotyping of one
individual, this method requires two PCR reactionmixtures
with each forward allele-specific primer and two lanes in the
gel used for the electrophoretic migration.
We describe here a new strategy for the genotyping of one
individual, which requires only one PCR reaction mixture
and one gel lane (Fig. 1b). Amplification of allele-specific
products is done with four primers: two allele-nonspecific
primers (P1 and P4) and two allele-specific primers (P2S and
P3R). These four primers are used in the same PCR reaction
mixture. Two products (F3 and either F1 or F2) are gener-
ated with homozygous individuals and three products (F3,
F2 and F1) are generated with heterozygous individuals.
We have evaluated this method for the detection of a point
mutation in the isotype 1 β-tubulin gene of the nematode
Teladorsagia circumcincta. This mutation (Phe/Tyr) is linked
to the susceptibility or resistance of the worms to benzim-
idazole drugs (Ref. 3, 4). Two procedures were tried to test
this method.
1. The allele-specific PCR (with the four primers) was per-
formed directly on 50 ng of genomic DNA in a 25 µl
reaction mixture which contains 1 U Taq DNA poly-
merase (Promega), 2.5 µl 10× Taq buffer, 80 µM dNTP
(Promega), 10 pmol of each allele-nonspecific primer,
25 pmol of each allele-specific primer. This PCR was
run for 40 cycles on a PTC-100 cycler (MJ Research)
with an annealing temperature of 55◦C.
2. A large fragment of the β-tubulin gene was amplified
using a standard procedure before the allele-specific
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PCR was performed. The reaction mixture of this sec-
ond PCR was the same as described in the first assay
except that the volume of the PCR reaction mixture
was 12.5 µl (with 1.25 µl of the PCR product of the
first step). This PCR was run for 30 cycles.
Both assays allow the genotyping of the worms but the
electrophoresis gels obtained after the second procedure
were more easy to interpret. In the first procedure, addi-
tional bands of low intensity were observed in some DNA
samples. In addition, the second procedure was specially
adapted for small quantities of template DNA. The relative
weakness of the allele-specific fragments (in comparison
with the long fragment) was observed in both assays and
was also noted in published accounts of the other methods
(Ref. 1, 2). This phenomenon does not seem to limit the
application of our protocol. To demonstrate the validity of
ourmethod, 20 samples were processed as follows: (1) direct
sequencing of PCR products, (2) utilization of the protocol
of Zhu and Clark(Ref. 1), and (3) duplication of our sec-
ond procedure. Similar results were obtained with all three
methods. The advantages of our method for the detection
of point mutations, in comparison with those previously
described, are that the number of preparations is lower and
thus the subsequent cost of genotyping a large number of
individuals in a population is reduced. The applicability
of this method to more complex genomic DNAs (human,
mouse, etc.) was not tested.
Acknowledgements
L. Elard was supported by a grant from the Re´gion Centre,
France.
References
1 Zhu, K.Y. and Clark, J.M. (1996) BioTechniques 21, 586–590.
2 Glisic, S. and Alavantic, D. (1996) Trends Genet. 12, 391–392.
3 Kwa, M., Veenstra, J.G. and Roos, M.H. (1993)Mol. Biochem. Parasitol. 63,
299–303.
4 Elard, L., Comes, A.M. and Humbert, J.F. (1993) Mol. Biochem. Parasitol.
79, 249–253. (1996).
48 www.sciencedirect.com 1366-2120 c©1997 Elsevier Ltd. All rights reserved. PII: S1366-2120(08)70030-8
Technical Tips Technical Tips Online, Vol. 2, 1997
FIGURE 1. (a) Principle of theallele-specific PCR previouslydescribed (Ref. 1, 2) for the detection of defined point mutations. P1, Forward competitive
primer 1; P2S and P3R, forward allele-specific primers; P4, reverse primer; Fragment 1 (F1), allele-specific fragment; Fragment 2 (F2), allele-nonspecific
fragment; In1 and In2, homozygous individuals; In3, heterozygous individual. (b) Principle of our new protocol. P1 and P4, Allele-nonspecific primers; P2S
and P3R, allele-specific primers; Fragment 1 (F1), resistance-specific fragment; Fragment 2 (F2), susceptibility-specific fragment; Fragment 3 (F3),
nonspecific fragment; In1 and In2, homozygous individuals; In3, heterozygous individual. In our study of the mutation of the isotype 1 β-tubulin gene
resulting in a Phe (TTC) to Tyr (TAC) change at amino acid position 200, sequences of the primers were as follows: P1,
5′-GTCCCACGTGCTGTTCTTGT-3′; P2S (susceptible allele-specific primer), 5′-TACAGAGCTTCATTAATCGATGCAGA-3′; P3R (resistant
allele-specific primer), 5′-TTGGTAGAAAACACCGATGAAACATA-3′; P4, 5′-GATCAGCATTCAGCTGTCCA-3′. The gel image in the insert was
obtained with the second assay.
Products Used
Taq DNA Polymerase: Taq DNA Polymerase from
Boehringer Mannheim
Taq polymerase: Taq polymerase from Pharmacia
Taq polymerase: Taq polymerase from Bioline
Taq polymerase: Taq polymerase from Boehringer
Mannheim
Taq polymerase: Taq polymerase from Boehringer
Mannheim
Taq polymerase: Taq polymerase from Bioline
Taq DNA polymerase: Taq DNA polymerase from
PE Applied Biosystems
Taq DNA Polymerase: Taq DNA Polymerase from
Boehringer Mannheim
Taq DNA polymerase: Taq DNA polymerase from
Life Technologies (Gibco BRL)
Taq DNA polymerase: Taq DNA polymerase from
Promega Corporation
Taq DNA polymerase: Taq DNA polymerase from
Stratagene
Taq DNA polymerase: Taq DNA polymerase from
Takara Shuzo
Taq DNA polymerase: Taq DNA polymerase from
Amersham Pharmacia Biotech
dNTP: dNTP from PE Applied Biosystems
dNTP: dNTP from Pharmacia
dNTP: dNTP from Promega Corporation
dNTP: dNTP from Boehringer Mannheim
PTC-100 cycler: PTC-100 cycler from MJ Research
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